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BASIC -ABSTRACT: 

Prepn. of a laminated nonwoven fabric sheet for a microfilter 
comprises putting a synthetic nonwoven fabric (I) on a conveyor for 
collecting a melt blown fibre, and then making the laminated nonwoven 
fabric sheet by jetting and collecting the melt blown fibre. (I) 
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comprises a drawn synthetic fibre having 20 g/m2-70 g/m2 of METUKE 
and more than 20 cm3/cm2/sec of air permeability. The melt blown 
fibre is jetted from a nozzle plate 5-60 cm from the conveyor for 
collecting . 

The melt -brown fibre comprises undrawn non- continuous filament 
consisting of a fibre forming organic polymer such as polyamide, 
polyester, polyolefin or copolymer thereof. The nonwoven fabric used 
can be known short fibre nonwoven fabric, needle punched nonwoven 
fabric, spun bonded nonwoven fabric and the like. The nonwoven fabric 
used can be an organic polymer such as_. polyester, polyamide, 
polyolef ine, acrylic and the like. 

USE/ADVANTAGE - The laminated non-woven fabric sheet is useful for a 
microfilter having satisfactory durability. Since producing process 
is relatively simple and reasonable, a high performance microfilter 
having a very slow rise of pressure loss can be obtd. very simply and 
inexpensively. 
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SPECIFICATION 

1. Title of Invention 

Method for Manufacturing Laminated Non-Woven Fabric Sheet 

2 . Claim 

(1) A method for manufacturing a microfilter laminated non- 
woven fabric which has the following characteristics; 

a synthetic non-woven fabric made of a drawn synthetic fiber 
having a metsuke [Translator's note: hereinafter refers to 
"areal density"] of 20 g/m 2 and above and a quantity of airflow 
of 20 cc/cm 2 /sec and above is mounted on a melt blowing fiber 
collecting conveyer and injects melt blown fiber wherein the 
distance between the melt blowing mouthpiece and the collecting 
conveyer on top of said synthetic fiber non-woven fabric is 5 cm 
to 60 cm, it is collected, thereby producing a laminated non- 
woven fabric sheet; 

(2) a method for manufacturing a microfilter laminated non- 
woven fabric sheet as described in Claim (1) wherein melt blown 
fiber having an areal density which is greater than that of a 
synthetic fiber non- woven fabric which is made up of a drawn 
synthetic fiber is collected, thereby producing a laminated non- 
woven fabric sheet; 

(3 )a method for manufacturing a microfilter laminated non- 
woven fabric as described in Claim (1) or Claim (2) wherein the 
drawn synthetic fiber is a polyester fiber. 
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3. Detailed Description of Invention 
[Industrial Field] 

The present invention relates to a method for manufacturing 
a laminated non-woven fabric sheet used for a durable 
microf ilter. 

. [Description of the Prior Art] 

In the prior art, extremely fine glass fibers bonded using a 
binder have been used as microf ilters . However, microf ilters 
consisting of extremely glass fiber were deficient in that they 
were weak, they readily broke when they were folded and 
processed, they broke easily when vibrated when used and the 
functions of the filter could not be used to its fullest extent. 

Meanwhile, the defects occurring when used as an extremely 
fine glass fiber were taken into consideration and it was 
thought that an extremely fine fiber sheet, not made of glass 
fiber, could be used. 

Here, a melt blow method was known as a method of obtaining 

an 

extremely fine fiber having an average fineness of 0.8 d and 
below 

However, there were problems in that the sheet obtained using 
this melt blow method had a weak tensile strength since it was 
formed of undrawn fiber and at most only approximately 0.5 kg/cm 
could be obtained so that it could not be used for filtering 
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purposes . 

On the other hand, there are methods which involve needle 
punching and water punching by laminating other fiber raw 
materials. However, these methods were defective in that holes 
were formed which penetrated in the thickness direction of the 
sheet so that dust leaked in even if this was applied to the 
filter so that it could not be used as a filter. 

In addition, some thought was given to joining both of these 
using a bonding agent instead of the needle punching and water 
punching methods. However, there were problems in that loss of 
pressure readily increased since the passage of air was impeded 
due to the bonding agent used. 

[Problems Which the Present Invention is Intended to Solve] 

It is an object of the present invention to take the various 
defects of the prior-art techniques into consideration and to 
provide a method of manufacturing a laminated non-woven fabric 
sheet which is suitable which has little pressure loss while 
having a high collection performance and which can be used as a 
microfilter with outstanding durability. 
[Means Used to Solve the Problems] 

The object of the present invention has been attained by 
using a method for manufacturing a microfilter laminated non- 
woven fabric sheet which is characterized as follows. A 
synthetic fiber non-woven fabric having an areal density of 20 
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g/m 2 and above and a quantity of air flow of 20 cc/cm 2 /sec and 
above which is made up of a drawn synthetic fiber is mounted on 
top of a melt flow fiber collection conveyer. A melt blown 
fiber is injected onto the top of said synthetic fiber non-woven 
fabric so that the distance between the melt blow mouthpiece and 
the collecting conveyer is 5 cm to 60 cm, it is collected, 
thereby producing the laminated non-woven fabric sheet. 
[Actions] 

Next, we shall describe the present invention in greater 
detail. 

The method of manufacturing the microfilter laminated non- 
woven fabric sheet in the present invention involves placing a 
synthetic fiber non-woven fabric which is made up of a drawn 
synthetic fiber on top of a conveyor used for collecting a melt 
blown fiber, directly injecting the melt blown fiber on top of 
said synthetic fiber non-woven fabric so that the distance 
between the melt blowing mouthpiece and the collecting conveyer 
is 5 to 60 cm so that these are joined to form a laminated shape 
on top of said non-woven fabric. According to the process of the 
present invention, this is a method for manufacturing a non- 
woven fabric sheet wherein extremely fine undrawn fibers having 
an average fineness of 0.8 d and below are melted and bonded 
together while being successively laminated and joined to form a 
scaly shape while maintaining a surface temperature while 
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permits melting and bonding. As a result, little of the 
extremely fine dust passes through and the collecting efficiency 
can be increased significantly, thereby making it most suitable 
for use as a microfilter. 

In addition, the melt blown sheet is reinforced using a 
drawn synthetic fiber non-woven fabric so that when it is used 
as a filter, its durability can be greatly improved without any 
breaking taking place. What is particularly of note is that 
virtually no binder is used since the self-fusing 
characteristics of the melt blown sheet and the anchoring effect 
can be used for joining both of these. Since extremely small 
amounts can be used even if this is used, it is advantageous in 
that the pressure loss is slow and a microfilter with extremely 
high performance can be obtained. 

In the present invention, it is extremely important that the 
areal density of the non-woven fabric made up of a drawn 
synthetic fiber be used within a range of 20 g/m 2 and above and 
70 g/m 2 and below. When the areal density is less than 20 g/m 2 , 
it is generally difficult to obtain a significant reinforcement 
effect. Also, when the areal density is greater than 70 g/m 2 , the 
overall areal density is inevitably large, the pressure loss 
increases and there are other problems making it undesirable. 

The main point is that the non-woven fabric which is made up 
of drawn synthetic fiber be used for reinforcement. It is 
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extremely important that it be configured so that the areal 
density is smaller than the melt blown non-woven fabric which i 
made up of extremely fine undrawn fibers having an average 
fineness of 0.8 d which brings out to the fullest the main 
filter performance as a microfilter. 

In the present invention, the fiber which has been melt 
blown is 

a fiber with limited length which is made up non- continuous 
filaments made of fiber forming organic polymers of polyamide, 
polyester, polyolefin or copolymers thereof. They are also made 
up of undrawn fiber strands which are independent and separate 
from one another. This means that they are joined and 
accumulated on top of the non-woven fabric which is made up of 
drawn synthetic fiber and sufficiently opened without 
converging, thereby forming thin melt blown sheets. These sheet 
are superposed on one another to produce a scaly form. As a 
result, the melting point of each of the configurations and the 
contact melting point of the drawn synthetic fiber non-woven 
fabric with the melt blown sheet is suitable for fusing using 
the fibers with the aforementioned configuration themselves. 

In order to obtain the desired laminated non-woven fabric 
sheet which is the object of the present invention, it is 
extremely important that the melt blowing conditions, in 
particular, the temperature of the melt blown fiber which is 
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joined to the drawn non-woven fabric and the distance between 
the melt blowing mouthpiece and the collecting conveyor be 
suitable. It is extremely important that the collecting 
distance be within the range of 5 cm to 60 cm and preferably 
within the range of 20 cm to 60 cm. In addition, when the 
surface temperature of the melt blown fiber which is being 
collected is at or greater than the temperature Tg (glass 
transition temperature) of said fiber, the exfoliation strength 
becomes greater and a laminated non-woven fabric sheet having 
sufficient air passage characteristics can be easily obtained. 

When the collecting temperature is less than the 
aforementioned range and the fiber surface temperature is' at an 
extreme, the melt blowing sheet becomes a film and cannot be 
used as a filter, thus rendering it undesirable. In addition, 
when it is greater than 60 cm, there is a significant decline in 
the temperature of the melt blown fiber so that the joining 
strength cannot be increased sufficiently, and only a filter can 
be obtained which readily breaks, making it defective. 

In addition, in order to increase the joining strength using 
the anchoring effect, it is extremely important that a drawn 
synthetic fiber for joining be used having a quantity of air 
flow of 20 cc/cm 2 /sec and above. In addition, in order to 
sufficiently and appropriately obtain both the joining effect 
and the reinforcing effect, it is extremely important that the 
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areal density be in a range of 2 0 g/m 2 and above and 7 0 g/m 2 and 
under . 

Also, to further enhance the joining strength of the 
laminated non-woven fabric sheet in the present invention, the 
non- woven fabric made up of drawn synthetic fiber should be 
heated beforehand and joined to the melt blown fibers. 

The non-woven fabric made up of the drawn synthetic fiber 
used in the method in the present invention should be a well- 
known short-fiber non-woven fabric, needle -punched non-woven 
fabric, spun-bonded non-woven fabric and other suitable non- 
woven fabrics. A non-woven fabric fiber raw material used for 
said reinforcement may be an organic polymer (polyester, 
polyamide, polyolefin, acrylic group and the like) out of 
consideration for its strength and its durability. Based on a 
number of findings of the inventors, said fiber raw material 
should be a drawn polyester fiber in order to obtain a higher 
and superior reinforcing effect. In particular, the polyester 
spun bonded non-woven fabric made up of filaments is extremely 
desirable as a reinforcing non-woven fabric due to its excellent 
quantity of air flow and its high strength. 

When manufacturing the microfilter laminated non-woven 
fabric sheet using the method in the present invention, said 
laminated non-woven fabric sheet should have a quantity of air 
flow of 1 to 200 cc/cm 2 /sec out of consideration for the 
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collecting efficiency and the pressure loss. When the quantity 
of air flow of the laminated non-woven fabric is less than 1 
cc/cm 2 /sec, the pressure loss is too great, making it 
undesirable. Moreover, when it is greater than 200 cc/cm 2 /sec, 
the dust collecting efficiency declines, rendering it 
unsuitable. 

In addition, the tensile strength of the laminated non-woven 
fabric sheet should be 1 kg/5 cm and above out of consideration 
for its practical performance. 

Next, we shall describe the present invention based on the 
figures. 

Figure 1 is an inclined model view of one example structure 
of the microfilter non-woven fabric obtained using the 
manufacturing method in the present invention. 1 is the 
laminated non-woven fabric sheet. 2 is the melt blown sheet made 
of extremely fine undrawn fiber having an average fineness of 
0.8 d and under. 3 is a non-woven fabric made of drawn synthetic 
fiber. 4 is the joined part. 

Figure 2 is an enlarged, inclined view of a model of the 
structure of the melt blown sheet 2 used in the method of 
manufacturing in the present invention. 5 is an extremely fine 
fiber having an average fineness of 0.8 d and under. 6 is the 
fused part for each of the extremely fine fibers. 7 indicates 
the scaly unit, sheet. 
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Figure 3 is a schematic explanatory diagram of one example 
of a mode of working the method of manufacturing of the 
laminated non-woven fabric sheet in the present invention. 8 is 
the fiber forming mouthpiece. 9 is the melt blown fiber. 10 is 
the non-woven fabric made up of drawn synthetic fiber. Melt 
blown fiber 9 is directly injected from fiber forming mouthpiece 
8 to non-woven fabric 10 and it is directly joined due to the 
fusing effect of the melt blown fiber as well as the anchoring 
effect. 11 is the air passage conveyor. 12 is the suction. 

As indicated in Figure 3, the method in the present 
invention involves placing synthetic fiber non-woven fabric 10, 
made of drawn synthetic fiber and having an areal density of 20 
g/m 2 and above and 70 g/m 2 and under and air flow quantity of 2 0 
cc/cm 2 /sec and above, on top of melt blown fiber collecting 
conveyor 11. Melt blown fiber 9 is injected on top of said 
synthetic fiber non-woven fabric 10 with a 5 to 60 cm distance 
between melt blown fiber forming mouthpiece 8 and collecting 
conveyor 11. This is collected, thereby obtaining the laminated 
non-woven fabric sheet 1 having the structure as indicated in 
Figure 1 . 

[Effect of Invention] 

According to the process of the method in the present 
invention, an extremely high performance microfilter can be 
obtained which has a slow increase in pressure loss while having 
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sufficient durability as indicated above. 

The manufacturing process is comparatively simple and 
rational and the aforementioned high-performance microfilter can 
be obtained without difficulty and at low cost. 
[Practical Embodiments of Invention] 

Next, we shall provide specific explanations of practical 
embodiments of the present invention. In the following 
explanation, the quantity of air flow, exfoliating strength and 
thickness were measured using, the following method. 
Quantity of air flow: measured using JIS L-1096A 

("Frasier" method) 
Exfoliating strength of joined surface: measured using JIS K- 
6328. 

Thickness: measured using JIS L-1096 (pressure gauge) 
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Practical Embodiment 1 

We used a polyester spun bond non-woven fabric (fineness of 
5 d, areal density of 20 g/m 2 , quantity of airflow of 640 
cc/cm 2 /sec) as a non-woven fabric made of a drawn fiber like the 
process indicated in Figure 3. Melt blown fiber 9 made of 
polypropylene is injected directly on said non-woven fabric. 
While the laminated structure is being made, the layers are 
joined, thereby producing the laminated non-woven fabric sheet 
1. 

The melt blow conditions were as follows: fiber forming 
temperature of 340°C; injection air temperature of 340°C; 
discharge amount of 8 g/minute/hole; an injection air flow rate 
of 80 N 1/minute/hole; collecting distance of 35 cm. The average 
fineness is 0.5 d. In addition, the surface temperature 
immediately before joining of the drawn fiber non-woven fabric 
of the melt blown fiber was 110°C when measured at thermal 
measure . 

The areal density of the laminated non-woven sheet obtained 
in this way is 350 g/m 2 , quantity of airflow was 62 cc/cm 2 /sec; 
and the tensile strength was 5 kg/5m (vertical) and 3 kg/5 cm 
(horizontal) . In addition, the exfoliation strength of the 
joined surfaces was 300 g/2 cm. 

When we used the laminated non-woven fabric sheet obtained 
in this way as a microfilter, we found that it had a high 
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performance with no damage at a wind velocity of 1 m/min and 
dust at 0.3 jj and above could be collected at a collecting 
efficiency of 99.9 %. 
Practical Embodiment 2 

We manufactured a laminated non-woven fabric sheet by 
directly injecting a melt blown fiber made of polyethylene 
terephthalate on top of a short fiber non-woven fabric made of 
drawn polyester fiber using the same process as in Practical 
Embodiment 1 . 

The melt blowing conditions were as follows: a fiber 
forming temperature of 294°C; amount of discharge: 15 
g/min/hole; injection air temperature of 305°C; injected air 
amount of 100 N 1/min/hole; and collecting distance of 25 cm. 
The average fineness of the melt blown fiber was 2 d; the sheet 
apparent density was 0.35 g/cm 2 ; the fiber surface temperature 
prior to joining was 123°C. 

The short fiber non-woven fabric made up of drawn polyester 
fiber is made of polyester short fiber having a fineness of 3 d 
bonded with an acrylic binder. The areal density was 40 g/m 2 and 
the quantity of airflow was 600 cc/cm 2 /sec. 

• The laminated non-woven fabric sheet obtained in this way 
had an areal density pf 260 g/m 2 ; the amount of air passage was 
83 cc/cm 2 /sec; and a tensile strength of 6 kg/5 cm (vertical) and 
1.2 kg/5 cm (horizontal). 
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We used this laminated non-woven fabric sheet under wind 
velocity of 10 m/sec as a washing machine filter. It has a high 
performance which could collect dust of 1 ji and under at a 
collecting efficiency of 99.9 % without any breakage. 

We directly injected the melt blown fiber made of nylon 6 on 
top of the polyester drawn fiber needle punching non-woven 
fabric which had been preheated to 100°C / thereby producing the 
laminated non-woven fabric sheet. 

The melt blowing conditions were as follows: fiber forming 
temperature of 2 90°C; amount of discharge of 15 g/min/hole; 
injection air temperature of 290°C; injection air amount of 100 
Nl/min/hole; collecting distance of 40 cm; fiber surface 
temperature immediately before joining of 100°C; and an average 
fiber fineness of 0.3 d. 

Furthermore, the non-woven fabric made of polyester drawn 
fiber had an areal density of 70 g/m 2 , amount of air passage of 
380 cc/cm 2 /sec; and fineness of 5 d. 

The laminated non-woven fabric sheet obtained in this way 
had an areal density of 410 g/cm 2 ; quantity of airflow of 52 
cc/cm 2 /sec; a tensile strength of 24 kg/5m (vertical) and 12 
kg/cm (horizontal) ; and the exfoliation strength of the joined 
surfaces was 500 g/2 cm. 

When this laminated non-woven fabric sheet was used as a 
liquid filter, it could be used with no breaking and at a high 
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collecting efficiency. 

4. Brief Explanation of Figures 

Figure 1 is an inclined view of a model of an example of the 
structure of the microfilter laminated non-woven fabric sheet 
obtained using the method of manufacturing in the present 
invention. 

Figure 2 is an enlarged inclined view of a model of the 
structure of the melt blown sheet obtained using the method of 
manufacturing in the present invention. 

Figure 3 is explanatory schematic model diagram of an 
embodiment of the method of manufacturing the laminated ilon- 
woven fabric sheet in the present invention. 

I : laminated non-woven fabric sheet 

2, 9 : melt blown sheet 

3, 10 : non-woven fabric made of drawn synthetic fiber 
4 : joined part 

8 : melt blown fiber- forming mouthpiece 

II : conveyer 
12 : suction 
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[Figure 1] 
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j&wztitz* ixx>utt*i«fc $ a 

ai 5 g/#/*-;K ®itx7-affi3 o 
pg^jir-ai o on//»/*-^, tftiRiga 

Ii2 5ant?*o/:o > * h ^ ° - -f > ^ » « © ¥ 
teMaJKliO. 2d. ->-hm^ffiKtiO. 35 g 

/cd-e*t)> »^arPio»iiaffifi*i* i 2 3 ■c 



-434- 



10/2/2007, EAST Version: 2.1.0.14 



*/<-f > ^-rffiS L fc fe ©"C* I#li40g/ 
nf , iSmSli 6 0 0 cc/crf/^O l)©t*»5o 

60g/nf,iai83 ce/crf/»* 3l5g&:fr * 
r6kg/5ca N 331. 2 kg/ 5 cm "C * o /c Q 

trio m/»©JsaT-effl ^ * <t c <g%> i» 

It5Citt< UH±©^^ h*9 9. 9 
I*jfei0J3 

ttdbai 5 g/#/*-;K ifi*tir-fiffi2 9 

0 °C> II9WX7-I1 00N^/^/+-^, fit 



1 :■«■*«* b 

2> 9:yjl/h^a— -T>/5/-h 

4 : 

8 : ^H^yo-^>/K^n^ 

11 : 13 XT 

12 : * ? > 3 > 



raBiT-2-283i6i (5) 
mmmit 4 o cm. »^itiiiioaifttafffiaa»i i o 

OtT* 0 . «*SO¥^a»tt«i 0 . 3d-C*o^ 0 
W7 0g/irf, ii»8 3 8 0 cc/cnf/fcK «K 5 

10g/nf % »»852 cc/crf/tK 3l»3fcrt * 
t2 4 kg / 5 ctu 3^1 2kj/5an, }££Si<DftJ 
fliS&^Jli 5 0 0 g/2craCDfc©r*o^ 0 

4. CHffiOlB#ttttW 




m i m 




10/2/2007, EAST Version: 2.1.0.14 



»Un ¥2-289161 (6) 




m 3 ® 



- 436 - 



10/2/2007, EAST Version: 2.1.0.14 



